Ultrastructural pathology of the bone marrow in pigs inoculated with a moderately virulent strain (DR'78) of African swine fever virus by Bautista, M. J. et al.
Histol Histopathol (1 998) 13: 713-720 
http://www.ehu.es/histol-histopathol 
Histology and 
Histopathology 
Ultrastructural pathology of the bone 
marrow in pigs inoculated with a moderately 
virulent strain (DR'78) of African swine fever virus 
M.J. Bautista, J.C. Gomez-Villamandos, L. Carrasco, E. RuCz-Villamor, F.J. Salguero and M.A. Sierra 
Department of Pathology, Faculty of Veterinary, Univeristy of Cordoba, Cordoba, Spain 
Summary. Interpretation of changes in bone marrow 
during infectious processes is quite complex. This paper 
reports bone marrow lesions observed in pigs inoculated 
with a moderately virulent ASF virus strain and studies 
their relationship to the pathogenesis of the disease. In 
this work, we have carried out the structural and ultra- 
structural study of the bone marrow of 14 Large White X 
Landrace pigs that were inoculatd by the intramuscular 
route with 105 50% hemodsorbing doses (HADSO) of the 
Dominican Republic178 ASF virus strain. The inoculated 
pigs were killed at 3, 5, 7, 9, 11, 13, 15 and 17 days 
postinjection. Analysis of cells and structures belonging 
to the two main bone-marrow compartments, the 
hematopoietic cells and the hematopoietic micro- 
environment, showed that after inoculation with a 
moderately virulent strain, the most significant changes 
occurred in macrophages and megakaryocytes, 
consisting in virus replication in these cell populations 
and apoptosis of megakaryocytes, related with the 
sudden and transitory thrombocytopenia detected in the 
subacute ASF. 
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Introduction 
Interpretation of changes in bone marrow during 
infectious processes is quite complex. Such changes can 
generally be classified quantitatively and qualitatively. 
Quantitative anomalies include hyperplasia and hypo- 
plasia of different cell lines and require simultaneous 
peripheral-blood evaluations for proper identification. 
Qualitative alterations include morphological aberrations 
of precursor cells, and changes such as necrosis, 
macrophage proliferation and plasmocytosis (Janhl et al., 
1960; Rebar and Lewis, 1976; Lennert and Hubner, 
Offprint requests to: Dr. J.C. G6mez-Villamandos, Departamento de 
Anatomia Patol6gica, Facultad de Veterinaria, Universidad de C6rdoba. 
Avda. Medina Azahara 7, 14005 Cordoba, Spain 
1984; Weiss, 1986; Rebar, 1993). Additionally, resultant 
extramedullar inflammation prompts release of colony- 
stimulating factors which increase leukocyte production, 
while peripheral platelet consumption triggers an 
increase in megakaryocytes in bone marrow (Burkhardt, 
1971; Miller et al., 1974; Lewis and Rebar, 1979; 
Lennert and Hubner, 1984; Rebar, 1993). 
In recent years a large number of viral agents have 
been related to bone marrow failure and suppression. 
These include pawoviruses, cytomegaloviruses, Epstein 
Barr virus, human immunodeficiency viruses and 
dengue virus. Bone marrow failure may be prompted by 
a number of mechanisms, including cytotoxicity and the 
infection of both stromal and hematopoietic cells. Most 
of these viral processes cause varying degrees of bone- 
marrow hyperplasia; thrombocytopenia is an almost 
constant finding (Rosenfeld and Young, 1991; Nakao et 
al., 1989). 
African Swine Fever (ASF) is a hemorrhagic disease 
caused by a DNA virus and is considered an ideal model 
for in vivo study of virus-macrophage interaction 
(Martins and Leitao, 1994). ASF  is characterised 
by blood-flow alterations in the form of diffuse 
hemorrhages, increased membrane permeability, 
instability in the circulatory system, disseminated 
intravascular coagulation (DIC) and thrombocytopenia 
(Villeda et al., 1993, 1995). 
This paper reports bone-marrow lesions observed in 
pigs inoculated with a moderately virulent ASF virus 
strain and studies their relationship to the pathogenesis 
of the disease. 
Materials and methods 
In this work, we have carried out the structural and 
ultrastructural study of the bone marrow of 14 Large 
White X Landrace pigs that were inoculatd by the 
intramuscular route with 105 50% hemodsorbing doses 
(HADSO) of the Dominican Republic'78 ASF virus 
strain. The inoculated pigs were killed at 1, 3, 5, 7, 9, 11, 
13, 15 and 17 days postinjection. This experiment was 
carried out in the Institute for Animal Health, Pirbright 







